Electronic cigarettes (e-cigarettes)
Introduction
Exposure to secondhand smoke (SHS) is associated with a range of childhood illnesses [1] . With the implementation of comprehensive smokefree legislation in many jurisdictions including the UK and the US [2, 3] , children's exposure to SHS is now mainly encountered and managed in the home [4] . For example, in Scotland in 2015, 21% of adults were current smokers and 12% of children lived in accommodation in which someone smoked inside [5] . Awareness of SHS health risks has increased with smokefree legislation and the associated massmedia campaigns, nevertheless a gap exists between public health advice advocating completely smokefree homes to protect child health [1] , and some parents' more limited protective practices which restrict smoking to certain rooms or when children are not present [5] [6] [7] [8] .
Furthermore, the socioeconomic inequalities in smoking prevalence in many high-income countries are reflected in children's SHS exposure [5, 9, 10] . Three-quarters of disadvantaged children in the UK are exposed to SHS in the home compared with a third of advantaged children [10] . This reflects the challenges of caring for children in constrained socioeconomic and domestic circumstances, including limited access to outdoor space, for example, in high-rise buildings, which makes quitting smoking and/or creating smokefree homes challenging [6, [11] [12] [13] [14] . The adoption of harm reduction strategies may offer a potential course of action for parents who struggle to create a smokefree home.
Tobacco harm reduction approaches aim to lower the health risks of using nicotine-containing products. Harm reduction policy is particularly well developed in the UK [15] . The National Institute of Health and Care Excellence (NICE) published guidance on harm reduction approaches [16] , which advises that while stopping smoking abruptly is the best way to reduce smoking related mortality and morbidity, other ways to reduce harm should be considered for those who find it particularly challenging, or are unwilling, to quit, some of which involve continued nicotine use. NICE note that harm reduction strategies would reduce harm to others as well as to the smoker, and that the recommendations are particularly relevant to people who are highly dependent on nicotine and groups where smoking prevalence is higher than average. Harm reduction strategies may, therefore, be beneficial for socioeconomically disadvantaged parents, as temporary abstinence from smoking around children would reduce SHS exposure. However, previous research [17] exploring the use of nicotine replacement therapy (NRT) to avoid smoking in the home among parents/carers with young children found that carers did not see the benefit of stopping smoking only in the home and were ambivalent about NRT's effectiveness for temporary abstinence. This suggests that NRT for temporary abstinence may not fit well with the ways that disadvantaged carers understand their smoking, particularly in relation to its perceived role in helping them deal with adverse life circumstances and caring for children [7, 13, 14] .
Some public health experts have suggested that electronic or e-cigarettes may be an important harm reduction tool [15, 16] . Interest in e-cigarettes coincided with the introduction of smokefree legislation in several countries and has increased dramatically in recent years: in Great Britain around 1 in 20 adults use e-cigarettes [18] . However, as experimentation and use has increased, e-cigarettes have become the subject of intense and somewhat fraught debate [19] [20] [21] [22] [23] . While there is general agreement that e-cigarettes are likely to be much less harmful than smoking tobacco, uncertainties remain about long-term health effects, effectiveness for smoking cessation and manufacturing and quality standards [24, 25] . Some commentators have raised broader concerns about the impact of a product that mimics smoking on tobacco denormalisation, the possibility of children starting to use e-cigarettes and moving on to smoking tobacco, and their potential to give the tobacco industry legitimacy [20, 24, 26, 27] . Nevertheless, it seems likely that some smokers may benefit from replacing tobacco with e-cigarettes, and research in the UK and US suggests that some smokers find e-cigarettes more acceptable and attractive than NRT products [28, 29] . As with NRT, e-cigarettes offer the potential for reducing harm to others as well as the user: although ecigarette vapour can contain some of the toxicants present in tobacco smoke and cannot be considered safe, it is likely to be much less harmful than SHS [15, 24] . While studies have started to explore the ways in which e-cigarettes are viewed and used by smokers [29] [30] [31] [32] , and one US study found that smokers with children in the home were significantly more likely to be interested in using e-cigarettes [33] , as far as we are aware there has been no examination of using e-cigarettes to reduce SHS harm in the home.
This paper starts to address this gap by exploring how disadvantaged parents with young children construct the use of e-cigarettes and their potential to reduce SHS harm for children in the home. A previous paper drawing on the same study showed that parents wanted to protect children from SHS and many recognised that the dispersal (e.g. opening windows) and distance (e.g. moving to another room) strategies that they employed were not wholly effective [13] . However, these actions were perceived to be the best that they could do as quitting seemed impossible when faced with the challenges of caring for a child on their own and/or other stresses arising from their disadvantaged circumstances [13] . Here we explore these parents' views and experiences of e-cigarette use in the home with the aim of informing future harm reduction and e-cigarette policy and practice aimed at reducing disadvantaged children's SHS exposure.
Using e-cigarettes in the home to reduce smoking and second-hand smoke?
Methods

Participants
Data were gathered in a two-phased qualitative study on smoking in the home. In the first pre-campaign phase, 25 parents were interviewed in winter 2013-2014. Those interested were informed verbally and in writing that their voluntary participation would entail an individual interview at a place and time of their choice, which would ask about their smoking, and where and when they smoked in the home. In the second phase, 6 months later, 17 parents agreed to follow-up interviews. These interviews focussed on any changes to smoking practices in the home since the first interview.
Twenty-five parents (22 mothers and three fathers) were recruited from Early Years' Centres from three disadvantaged and two mixed socioeconomic status communities in Edinburgh. Parents are referred to Early Year's Centres by social services when considered vulnerable-usually because of issues related to mental health, drug or alcohol dependency and/or family breakdown-and are provided with free childcare and advice. Centres were contacted and visited by NRD to inform staff about the study. Parents, with children aged 1-3 years, who smoked or had quit in the last 2 months, were asked by their key workers if they would like to participate. Parents with young children were recruited as young children are particularly sensitive to SHS exposure and spend most of their time under the close supervision of their caregivers as they cannot be safely left on their own for any period of time, a situation which poses particular challenges to parents who smoke.
Twenty-two mothers and three fathers were interviewed individually pre-campaign and post-campaign follow-up interviews were conducted with fourteen mothers and three fathers aged 22-47. Of the eight parents who were not interviewed in the second phase, three were no longer supported by the Centres and five did not turn up to the interviews. Parents had one to four children of whom at least one was under three years old. Seventeen were single parents in the first phase, fourteen of whom were re-interviewed in the second phase, all were long-term unemployed, and all but one parent lived in a flat without direct access to outside space. All parents smoked apart from four mothers who had quit smoking a few weeks prior to the first interview, two of whom had relapsed by the second interview but by then, another mother had stopped smoking. Participants were advised before both interviews that they could withdraw from the study at any time and decline to answer any question. Written consent was obtained. Ethical approval was granted by the University of Edinburgh Centre for Population Health Ethics Committee. Participants received a £15 voucher per interview to recognise their participation in the study.
Data collection methods
Interviews took place in private rooms within the Centres, lasted 25-75 min (average length 45 min) and were digitally recorded with participants' permission. All interviews were conducted by the first author, an experienced qualitative researcher. In the first interview, parents were asked about their understandings of SHS and its effect on others, smoking restrictions in their home and the reasons for these, any interactions with others around restrictions and any changes over time. Accounts were prompted using floor plans. Parents were asked to draw a plan of their home and indicate where they smoked during pregnancy, after their child was born and in the period since then; explaining why they smoked in certain spaces and circumstances and not others. This visual method was developed in a previous smoking in the home study, where it was found to stimulate recollection of past smoking restrictions and accounts of interactions [7] . In the second interview, which was held 6 months later, parents were asked about any changes to their understandings of, and practices related to, smoking in the home. They were also asked about their views of a mass media campaign which aimed to inform parents about the risk smoking in the home posed to children's health, which has been reported elsewhere [34] . Although parents were not asked specifically about e-cigarettes, most N. Rowa-Dewar et al.
provided unprompted accounts of their views on them in both interviews, which they were then asked to expand upon.
Data analysis
The interview recordings' were transcribed and transcripts read and reread to identify emerging themes according to Braun and Clarke's [35] approach to thematic analysis, a flexible and iterative method for identifying, analysing and reporting patterns as themes within qualitative data. Attention was paid to barriers and levers to smokefree homes, and whether and in what ways participants talked about e-cigarettes and how this related to smoking in the home. The final comparative analysis was conducted by all three authors and focused on participants' views on, and use of, ecigarettes. Participants' names are pseudonyms to protect their identities. Participants' age and e-cigarette use status are also provided for illustrative quotes.
Results
During the study, parents had become more familiar with e-cigarettes, reflecting the escalation in e-cigarette use during this period in the UK. During the first interviews, conducted in winter 2013, most participants expressed some uncertainty about e-cigarettes, indeed what e-cigarettes were. Many grappled with whether e-cigarettes would be useful in protecting them and their children from harm or whether they might be more risky than cigarettes and/or have unknown health risks. By summer 2014, when reinterviewed, e-cigarette use had become more widespread in participants' social circles. Eight of the parents had tried them, with five of these reporting that they used them on a regular basis including one who reported that she had quit smoking using e-cigarettes. In addition, two mothers who had recently quit smoking at the time of the first interview reported that their partners had stopped smoking and started using e-cigarettes in the time between the first and the second interview.
Reasons for using e-cigarettes
At the first interview, a few participants spoke of e-cigarettes as a potentially useful means to help them stop smoking and were considering trying them, even though their relatively high initial cost meant that some had to plan their purchase in advance:
I'd maybe try one of them vaporisers. I know that you don't get them prescribed, because I have been thinking about buying one after Christmas because that's a good way to help you stop as well because one, you're just getting the nicotine and soon you won't even need that.
Nicola, 26, non-user Others, such as Emma, were considering them during the first interview as a way to manage their smoking in places where smoking was not allowed and to reduce the harm to their children's health by reducing their SHS exposure: By the second interview, Emma's life had changed drastically. Her daughter had been diagnosed with leukaemia and was now in the care of her grandparents. Thus rather than reducing her smoking as she had planned, she attributed a large increase in her cigarette consumption to the stress surrounding these events, but firmly stated her plans for a smoke-free home when her daughter was returned to her care. However, smoking outside when her daughter was awake posed a dilemma:
So, how are you meant to go and smoke outside, because you're leaving your kid unattended in a house while you're stood This problem was experienced by most of the parents who wanted to smoke outside but were single and/or had no direct access to outside space. The ecigarette Emma had purchased since the first interview formed part of her plan for a future smoke-free home as it would be: "handy for you to cut down, because you can use that between, when you're [. . .]I smoke it in the house." As in the first interview, she noted her lack of knowledge about them; nevertheless, she believed that they offered a much safer option for protecting her child:"See, I dinnae really know anything, I just think. . .they're a better way to try and stop smoking, there's no smoke going everywhere." By the second interview, four parents reported that they had started using e-cigarettes alongside their normal cigarettes and one had quit smoking using them. Further, the partners of two mothers who had recently quit smoking at the first interview had replaced their cigarettes with e-cigarettes. In line with the initial reflections presented on how they might be used, reasons for using e-cigarettes varied, but several parents used them in an attempt to quit smoking. Most had made quit attempts in the past with the aim of protecting their and their children's health as well as family finances. Explanations for the failure of these quit attempts highlighted that they perceived smoking as helping to relieve the stress of single parenthood, family breakdown and parenting young children, and their nicotine addiction. For some of these parents, e-cigarettes were seen as effective where other methods of quitting had failed. For example, Tara describes her partner's successful quit attempt using e-cigarettes:
He's never, ever given up before. He didn't even give up when we had the girls or anything. He's doing it his way and I'm doing it my way and it seems to be working.
Tara, 40, non-user Similarly, Jill had had many failed quit attempts but described her recent success using an ecigarette:
NRD: How did you manage to give up this time? Jill: My mum, actually, she's been stopped since New Year and she had bought the liquid-the vapour pen thing. So I tried it and I used that for about a week and a half and then that was it, I never used it again. [. . .]It was hard at first but it's fine now. Jill, 26, ex-user Like Emma, most participants who discussed using e-cigarettes, both users and non-users, talked about them helping to reduce the harm of regular smoking to themselves and their children in the home rather than using them for quitting. For example, Alison used e-cigarettes specifically in the home to protect her son from SHS, as he had been diagnosed with asthma since the first interview: But it doesn't help that he's got a bad chest as well, so, like, the electric fag won't harm him, so I thought, well, if I use that in the house, it's not got any of the fumes or anything in it; it won't harm his chest. So I started using that.
Alison, 22, user
Some parents took a broader view on the impact that parents' smoking might have on children, suggesting that, alongside SHS harms, seeing their parents smoke might role model smoking. Drawing on this logic, some parents restricted e-cigarette use to places where they smoked tobacco, such as outside the house, or bedrooms and kitchens, where their children could not see them:
My husband, he's on one of these-what are they called? Inhalator things, vaporisers. He's on one of them, so I think she sees it as the same motion but he doesn't do it in front of N. Rowa-Dewar et al.
her because he does it when he's at work. He'll go into the bedroom, same again as we used to do, he won't do it in front of her. Tara, 40, non-user Thus, while e-cigarettes could be seen as protecting children from the risks of SHS, they might continue to expose them to the risk of a parental 'smoking' role model, which participants themselves recognised had played a role in them becoming smokers. Alongside protecting their children's health, those who previously, currently, or were planning to use e-cigarettes expressed other reasons for using e-cigarettes in the home, including saving money and avoiding the smell of cigarette smoke:
My husband, going back to it all, it's the money. He sat down and thought aboutwhen he was thinking about the vaporisers, he was like, it costs this much. But a lot of people he knew had stopped and they talked about the money. He said to me, it's costing me £35 a week in tobacco, and I was in denial. We can't afford to smoke because I'm not working and we've got the girls but we were like, our savings are getting less and less. [ 
Concerns about using e-cigarettes
For some parents, particularly those who had not tried e-cigarettes, significant concerns remained about using them, especially around the lack of evidence on potential risks involved:
I think there's just going to be another health scare with them soon enough because I think they're disgusting, they really are, they're just as bad as smoking. I just don't see the point. If you're going to stop, use your willpower, don't use some silly electronic device and make somebody else a ton of money, you know. It just doesn't make any sense to me, but that's me, [. . .] I just think it's another epidemic sitting waiting to happen really, who knows what's in that stuff, it's toxins of some sort, you know.
Nina, 36, non-user
Those who had tried e-cigarettes generally considered the health risks to be significantly reduced compared to smoking; nonetheless, some concerns remained. These focussed on a lack of knowledge about what is in e-cigarettes, the vapour produced and the health effects. Additionally, some expressed a sense of unease over the possibility of e-cigarettes maintaining their addiction-not only to nicotine but to the smoking habit because of the similar hand-tomouth action. For example, Joe discussed his scepticism about the contents of the vapour, particularly in relation to exposing children to nicotine, and raised concerns about the lack of regulation:
I don't trust the electronic cigarettes, I just. . .I don't think there's been enough research on them. I think it's making smokers more addicted to nicotine, [. . .]there's loads of smoke that comes out, but that will be full of nicotine, so people are puffing away at them, even if they're smoking them in the car, it's still nicotine, so you're getting your child addicted to nicotine. Joe, 39, non-user Tara, who had quit smoking with NHS smoking cessation group support and NRT patches prior to Using e-cigarettes in the home to reduce smoking and second-hand smoke?
the first interview, expressed a similar unease about her husband's e-cigarette use: While Sarah (32 years, non-user) was unusual in expressing concern about the second-hand vapour from her partner's e-cigarette:
Sarah:
[Partner] tells me that the vapour is not dangerous but I'm still a bit like. . .I won't let him out of the kitchen with it. NRD: So you still think there might be something in the vapour, is that why? Sarah:
I don't know because they say there is not all the harmful stuff. There's only nicotine in the vapour but I don't know. I don't know if the nicotine is still harmful. That's what it says. It says the only like substance in it is the nicotine.
Parents also expressed concerns about the risk of their children playing with e-cigarettes; some were concerned enough that they would not consider having an e-cigarette in their home:
The e-cigarettes, I have to be honest, I've never tried them and I've heard so much bad press about catching alight, animals getting killed and, you know, just through the. . . So would I want one of those in my house? Absolutely not. Definitely, you know, [son]is into everything and I am so lackadaisical, I leave things lying. Don't think about it. I would be really concerned that he would get his hands on that.
Vicky, 24, non-user Nevertheless, for some of those who were managing to reduce or stop smoking using an e-cigarette, the risks they identified did not put them off: For some, the perceived utility and effectiveness that e-cigarettes had as a cessation device was viewed as outweighing the potential risks and uncertainties they posed.
Discussion
This paper explored how parents in socioeconomically disadvantaged circumstances who wished to protect their children from SHS exposure but had difficulty doing so, viewed and used e-cigarettes. Given that this group of parents are the most likely to smoke in their homes [5] , e-cigarettes may have particular harm reduction potential for them. As a qualitative study with a small sample, undertaken within a particular geographic context, the findings cannot be considered representative, although given the exploratory nature of the study this was not our aim. Furthermore, the analysis was framed around e-cigarettes which were not the primary focus of the interviews; specifically probing about e-cigarettes may have yielded different findings among participants. Despite these limitations, the study is unique in its focus on perceptions and experiences of e-cigarette use amongst this important group, and particularly as relates to reducing children's SHS exposure in the home. Over a 6 months period, parents had not only become much more aware of e-cigarettes but also nearly half of the seventeen parents who were reinterviewed had tried them, and five of these reported that they currently used them. Several of the participants who had tried, currently used, or were planning to use e-cigarettes viewed them as N. Rowa-Dewar et al.
potentially helpful in their aims to reduce their smoking and protect their children from SHS exposure in the home. For these parents, e-cigarettes offered an acceptable replacement for smoking indoors as well as, for some, an apparently effective aid to cutting down or stopping smoking. These findings chime with a number of surveys in different populations, which suggest that reducing the harm from smoking and the desire to quit smoking cigarettes are the most important reasons for using e-cigarettes, although previous studies have not specifically explored the views of parents [36] . However, both users and non-users raised concerns about a lack of knowledge of the constituents, safety and health effects of e-cigarettes; uncertainties which made some parents hesitant to try them. These uncertainties also resonate with those highlighted by Rooke et al. [29] in a recent qualitative study of Scottish smokers from a range of different backgrounds. As other studies of attitudes towards nicotine containing products have found, to some extent, these concerns reflect misperceptions about the harmfulness of nicotine [37, 38] .
These parents' accounts suggest the potential utility of e-cigarettes for this particular group, both as a tool to help quit smoking in circumstances in which this is particularly difficult, and as a means to protect children from SHS in the home-especially when the ability to follow conventional advice, such as going outside to smoke, is constrained. Moreover, while previous research found that the use of NRT for temporary abstinence did not make sense to parents [17] , e-cigarettes appear, in these accounts, to occupy a rather different conceptual space to NRTs-one which is closer to smoking. They may, therefore, be viewed by parents as potentially more useful than NRTs for temporary abstinence in the context of the home.
On the other hand, parents also raised a number of significant concerns around e-cigarette use in the home, many of which reflect those raised within the public health community, most recently in a WHO report [24, 39] . These included: uncertainties about the health effects of the vapour produced, particularly on children; concerns about the safety of ecigarettes and the risks raised by the possibility of children playing with them; worries about e-cigarettes' similarity to the action of smoking and the possible role modelling effects of using e-cigarettes in front of children; and discomfort with their role in maintaining addiction-both in terms of nicotine and in terms of the habitual/embodied component of smoking. Furthermore, although e-cigarettes were perceived by some as a cheaper option than smoking, for many of these disadvantaged families, e-cigarette use involves a financial cost they can ill afford, particularly if there is uncertainty about their effectiveness in replacing tobacco smoking. National English survey data shows that e-cigarette use at the time the study was conducted was related to social grade with smokers and recent ex-smokers in the highest social grades (A and B) being 40% more likely to be current users compared to those in the lowest grade (E) [40] .
In conclusion, the best advice for all parents who smoke remains to quit smoking. However, our findings indicate that for some of the parents in this study who find it particularly challenging to stop smoking or minimise others' SHS exposure by smoking outside, e-cigarettes may have a role to play in potentially reducing the harm to their health and those around them, particularly their children. Given the limited nature of this small qualitative study, as well as the dynamic nature of the ecigarette market and products and their increased use, there is a need for more in-depth research to explore ways in which disadvantaged parents might use these as harm reduction devices and addressing if, and to what extent, they might be effective in reducing the harm to children. In the meantime, healthcare professionals require guidance on how to best communicate to parents who smoke and live in similarly difficult circumstances the potential benefits, risks and uncertainties related to e-cigarette use and the effect of the vapour on others in the home. However, many health professionals including general primary healthcare providers and specialist smoking cessation practitioners are also uncertain about the role of e-cigarettes in smoking cessation and/or harm reduction [41, 42] . They are reluctant to recommend or endorse products that they feel they lack sufficient knowledge about, that Using e-cigarettes in the home to reduce smoking and second-hand smoke? are relatively unregulated, not licensed for medical use, and have unknown long-term health effects. There is, therefore, a need for clear guidance on the role of e-cigarettes in health services. Recently the English National Centre for Smoking Cessation and Training produced guidance on integrating ecigarette use into the provision of NHS smoking cessation services [43] . However, despite the rapid increase in e-cigarette experimentation and use, reflected in the participants interviewed in this study, the national smoking cessation guidelines in the UK and US do not include recommendations on the role of e-cigarettes in tobacco harm reduction. More research on potential harm reduction options, including e-cigarettes, is needed to inform the development of such guidance and associated training, to enable health professionals to advise and support disadvantaged parents in making informed decisions about whether using e-cigarettes may or may not play a role in protecting their children from SHS in the home.
